Multiple treatment approach to limit cardiac ischemia-reperfusion injury.
This study evaluates a multiple treatment approach (ie, pharmacologic preconditioning [diazoxide], sodium-proton exchange inhibition [cariporide], and controlled reperfusion) to improve the outcome from severe cardiac ischemia-reperfusion injury that occurs during a cardiac operation. Five groups of 10 pigs (group 1: control, group 2: diazoxide, group 3: cariporide, group 4: controlled reperfusion, and group 5: combination of diazoxide and cariporide-controlled reperfusion) underwent 75 minutes of left anterior descending occlusion, 1 hour of cardioplegic arrest, and 2 hours of reperfusion. Prior to occlusion, each group received an infusion of vehicle alone (ie, dimethylsulfoxide for the control and the controlled reperfusion groups) or vehicle with drug (ie, diazoxide or cariporide, or both for all other groups). Infarct size (primary outcome) was measured and was normalized to the region at risk. Regional function (secondary outcome) was measured using preload recruitable work area. Infarct size as a function of area at risk was decreased by cariporide-controlled reperfusion, and combination treatment compared with the control group (14 +/- 6%, 15 +/- 8%, and 9 +/- 4% vs 24 +/- 9%; p < 0.02), and variation in infarct size was decreased by combination treatment compared with the controlled reperfusion group alone (p < 0.02). Recovery of systolic function during reperfusion significantly improved in the left anterior descending region in the cariporide and combination groups compared with the control, controlled reperfusion, or diazoxide groups (group-time effect, p < 0.05). Combined use of controlled reperfusion, cariporide, and diazoxide decreases myocyte necrosis and loss of systolic function compared with an untreated control group. Combination treatment has the potential to improve the results of cardiac surgery, however further improvements are needed before clinical application.